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PREFACE

This report has been prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I Investi-
gations. Copies of these guidelines may be obtained from the Office of
Chief of Engineers, Washington, D.C. 20314. The purpose of a Phase 1
investigation is to identify expeditiously those dams which may pose
hazards to human life or property. The assessment of the general condi-
tion of the dam is based upon available data and visual inspections.
Detailed investigation, and analyses involving topographic mapping,
subsurface investigations, testing, and detailed computational evalu-
ations are beyond the scope of a Phase I investigation; however, the
investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team. 1In
cases where the reservoir was lowered or drained prior to inspection,
such action, while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the normal operat-
ing environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition of
the dam at some point in the future. Only through frequent inspections
can unsafe conditions be detected and only through continued care and
maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the established Guide-
lines, the spillway design flood is based on the estimated "Probable
Maximum Flood" for the region (greatest reasonably possible storm runoff),
or fractions thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in determining the need
for more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential.
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITIONS
AND RECOMMENDATIONS

Name of Dam: LONG RUN RESERVOIR NO. 1
State & State No.: PENNSYLVANIA, 13-004
County: CARBON

Stream: LONG RUN

Date of Inspection: October 22, 1980

Based on the visual inspection, past performance and the available
engineering data, the dam and its appurtenant structures appear to be in
fair condition.

In accordance with the Corps of Engineers' evaluation guidelines,
the size classification of this dam is small and the hazard classifi-
cation is high. These classifications indicate that the Spillway Design
Flood (SDF) should be in the range of one-half the Probable Maximum
Flood (PMF) to the full PMF. The recommended SDF for this structure is
one-half the PMF., The spillway capacity is adequate for passing 23
percent of the PMF peak inflow without overtopping the dam. Overtopping
by the SDF is expected not to cause failure of the dam. The spillway,
therefore, is considered to be inadequate, but not seriously inadequate.
6 [ 2™

The fottowing recommendations gre presented for immediate action by
the owner%’ I

/1. That measures shall be taken to provide an adequate spillway

capacity,
2. That the cracked spillway slab be repaireg/

3. That the downstream end of the spillway be protected from
washouts during large discharge%)

4. that the upstream gates be maintained and operated on a regular
basis/ avd

5. That the downstream blow-off valves be maintained and operated
on an anaual basis.zr

i1

-




LONG RUN RESERVOIR NO. 1 DAM NDI-ID NO. PA~00882
LEHIGHTON WATER AUTHORITY

10.

DER-ID NO. 13-004
CARBON COUNTY

That the seepage be monitored on a regular basis. If turbidity

or an increase in flow is detected, immediate action shall be
taken to correct this condition.

That the slope of the embankment adjacent to the spillway be
provided with a protective cover.

That the footbridge over the spillway be repaired.

That a formal surveillance and downstream warning system be
developed for use during periods of high or prolonged rainfall.

That an operation and maintenance marual be prepared for
guidance in the operation of the dam during normal and emer-
gency conditions, and that a schedule be developed for the
annual inspection of the dam and its appurtenant structures.

SUBMITTED BY:

BERGER ASSOCIATES, INC.
HARRISBURG, PENNSYLVANIA

DATE: February 9, 1981

——

APPROVED BY:

W4

AMES W. PECK

olonel, Corps of Engineers
istrict Engineer
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

LONG RUN RESERVOIR NO. 1

NDI-ID NO. PA-00882
DER-ID NO. 13-004

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

A. Authority

The Dam Inspection Act, Public Law 92-367, authorized the
Secretary of the Army, through the Corps of Engineers, to initiate a
program of inspections of dams throughout the United States.

B. Purpose

The purpose of this inspection is to determine if the dam
constitutes a hazard to human life and property.

1.2 DESCRIPTION OF PROJECT

A. Description of Dam and Appurtenances

Note: Project spillway crest elevation is 107 (Appendix E,
Plate III). The U.S.G.S. Quadrangle Sheet shows an
estimated reservoir elevation 755. This estimated
U.S.G.S. elevation is used in this report as the top
of spillway crest.

Long Run Reservoir No. 1 Dam is an earthfill structure with an
upstream stone wall constructed in 1885. The dam was lengthened and
increased in height in 1911 and 1914 by placing a concrete facing and a
parapet on the upstream side and additional fill on the downstream side
(see Sections on Plates III and IV, Appendix E). The present length of
the dam is about 310 feet and the height is 26 feet above streambed.

The 30 foot wide spillway is located near the center of the dam at a
design crest elevation of 3 feet below the top of dam.

The control structure is located at the upstream toe on the
right side of the spillway. The gates in this structure are in open
position. Discharge for the water supply is regulated in a valve house
located at the downstream toe of the dam. Outside this valve house is a
valve on a 12-inch blow-off line.

-1~

’4




B. Location: Franklin Township, Carbon County
U.S.G.S. Quadrangle - Lehighton, PA
Latitude 40°-51.9', Longitude 75°-41.0'
Appendix E, Plates I & II

c. Size Classification: Small: Height - 26 feet
Storage - 73 acre-feet

D. Hazard Classification: High (Refer to Section 3.1.E.)

E. Ownership: Lehighton Water Authority
Mr. Clinton J. Williams, Manager
Municipal Building
Lehighton, PA 18235

F. Purpose: Water supply.

G. Design and Construction History

In 1885, an earthfill dam with a dry rubble upstream wall was
constructed at this site. The rubble wall var'ed from 3 to 5 feet in
width. To provide additional storage, this dam was increased in height
in 1911. A three foot wide concrete facing was placed on the upstream
side of the masonry section, and the dam was topped with a concrete
wall, increasing the total height by 10 feet (Plate III, Appendix E). 3
Immediately after construction was completed, considerable leakage ’
occurred. Plans were submitted to the Water Supply Commission for
improvements to the upstream facing of the wall. Construction started
in the summer of 1914 and was completed in 1919. This work was accom-
plished under supervision of the owner.

H. Normal Operating Procedures

The upstream gates are always left open and have not been A
operated since at least 1951. Water can be fed into the reservoir by
pumping from another reservoir. Water supply is by gravity from this
reservoir or from an upstream reservoir through a bypass pipe. All flow
above spillway crest elevation is discharged over the spillway. The
blow off valve at the downstream toe has not been operated in the last
30 years.

e

1.3 PERTINENT DATA

A. Drainage Area (square miles)

From files:
Computed for this report:
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Discharge at Dam Site (cubic feet per second)

See Appendix D for hydraulic calculations.

Maximum known flood (estimated from records
of U.S.G.S. gage on nearby Wild Creek)

Outlet works at pool Elev. 755.0
Outlet works at low pool Elev. 740.0

Spillway capacity at pool Elev. 758.0
(low point of dam)

Elevation (feet above mean sea level)
Top of dam (low point)

Top of dam (design crest)

Spillway crest

Upstream portal invert

Downstream portal invert (estimated)
Streambed at downstream toe of dam (estimated)
Reservoir (miles)

Length of normal pool (Elev. 755.0)
Length of maximum pool (Elev. 758.0)
Storage (acre-feet)

Spillway crest (Elev. 755.0)

Top of dam (Elev. 758.0)

Reservoir Surface (acres)

Spillway crest (Elev. 755.0)
Top of dam (Elev. 758.0)

Dam

261

17

499

758.

758.

755.

734.

733.

61.

73

Refer to Plates III & IV in Appendix E for elevation and

section.




Type:
Length:
Height:

Top Width:

Side Slopes:

Earthfill dam with upstream concrete wall.
310 feet.
26 feet.

Concrete parapet: 4.5 feet and 2.2 feet above
embankment.
Earth dam: top berm width 10 feet.

Upstream: Concrete facing top 12 feet vertical.
Lower portion 1H to 1V.

Downstream: 1.9H to 1V (See Plate A-1I,
Appendix A).

Zoning: Concrete and rubble masonry wall at upstream
face.

Cutoff: Trench excavated at upstream toe, filled with
concrete. Trench depth varies 5 to 12 feet in
depth.

Grouting: Some grouting in north abutment.

H. OQutlet Facilities

Type: Blow off from 12" water supply main.

Closure: 12" valve at downstream end and non-operable
gate in intake tower.

Location: Right side of spillway.

Note: Another blow-off valve is located between
the valve house and 12" valve. This valve has
not been operated and has no visible outlet.

I. Spillwvay

Type: Concrete broad crested weir.

Length

of Weir: 30 feet.

Crest

Elevation: 755

Location: Center of dam.

J. Regulating Outlets

See Section 1.3.H. above.




SECTION 2 - ENGINEERING DATA

2.1 DESIGN

A. Hydrology & Hydraulics

Engineering data on the hydrologic and hydraulic design for
the Long Run Reservoir No. 1 Dam are not available. The dam was designed
and constructed prior to the requirements for a permit. The files of
the Pennsylvania Department of Environmental Resources (PennDER) indicate
a drainage area of 2.7 square miles. The spillway has a design width of
thirty feet, and the design crest is three feet below the top of dam
(Plate I1I, Appendix E).

B. Embankment and Appurtenant Structures

Design data for the embankment and appurtenant structures are
not available, except two drawings indicating typical sections and
elevation of the reconstruction in 1911 and 1914 (Plates III & IV,
respectively, Appendix E).

2.2 CONSTRUCTION

Available construction data is limited to five Progress Reports by
PennDER during the reconstruction of the dam in 1914. These reports
indicate that serious leakage occurred after the dam was increased in
height in 1911. This leakage was noticeable at both abutments and near
the valve house. Plans were submitted for remedial measures in 1914 and
were approved on June 23, 1914. These plans indicate a trench excavation
along the upstream toe. The trench was to be filled with concrete. The
face of the wall was to be sealed with a one foot thick facing over the
upper part of the wall. Additional fill was obtained from the upstream
end of the reservoir and placed on the downstream embankment.

The construction reports indicate that the trench was excavated to
a depth varying from 5 to 12 feet into a red sandstone or shale.
Fissured sandstone in the south (left) abutment was grouted through
pipes placed in the concrete cutoff wall. The trench excavation discovered
that the original dam was placed on a gravel and sand mixture layer over
the shale varying in depth from one to five feet. Construction was
stopped in November, 1914, and was not completed until 1919. The cutoff
wall was made at least two feet thick, and the wall facing was anchored
into the old wall.

Letters indicate that the spillway deteriorated seriously in the
1930's and that spillway walls and slab were repaired in 1941. The
cement mortar slab showed deterioration again in 1946.




2.3 OPERATION
Records of operation have not been maintained by the owner.
2.4 EVALUATION
A, Availability
The engineering data, available for examination, are limited
to two drawings and five construction progress reports, all contained in
the files of PennDER.
B. Adequacy
The available engineering data combined with the visual inspec-
tion are considered to be sufficiently adequate to make a reasonable

assessment of the dam.

C. Operating Records

Operating records, including maximum pool levels, have not
been maintained by the owner.

D. Post Concstruction Changes

The dam was constructed in 1885 and was increased in height in
1911. To reduce the leakage, a cutoff wall was constructed at the
upstream toe in 1914 and the upstream face was refaced with a concrete
wall.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS
A. General

The general appearance of Long Run Reservoir No. 1 Dam is
fair. The concrete parapet wall and the embankment are in apparent good
condition. Seepage was noticed near che left abutment and behind the
valve house. Estimates of quantities were not feasible due to location.
Water would disappear in stone and weed growth. The spillway slab has
deteriorated seriously. At the time of inspection, the water flowing
over the spillway disappeared into cracks and crevasses and reappeared
at the downstream end of the spillway.

The visual inspection check list and sketches of the general
plan and profile of the dam, as surveyed during the inspection, are
presented in Appendix A of this report. Mr. Clint Williams, Manager of
the Water Authority, accompanied the inspectors.

Photographs taken on the day of inspection are reproduced in
Appendix C.

B. Dam
The upstream side of the dam is formed by a concrete wall.

The upstream face of this wall is vertical over the upper 12 feet.
Below the 12 foot level the surface slopes at 1:1 to the bottom. Earth-
fill supports the wall on the downstream side. The top of the earthfill
is 2.2 feet below the top of the concrete wall. The concrete wall is in
good condition with only slight spalling at a few places. The earthfill
embankment has a well maintained grass mat, except adjacent to the
spillway where a footpath has worn away the protective cover (Photograph
No. 3).

The embankment has a wide, sloping berm about 11.5 feet below
the top of dam. This berm is 57 feet wide at the location of the section
shown on Plate A-I1II, Appendix A. A masonry wall is located at the toe
of the dam behind the valve house. Seepage was noticed through this
wall and at the end of the wall. A considerable flow of water was
observed seeping from the left hillside downstream from the toe of the
fill. It appears that this flow travels from the reservoir, around the
left abutment and daylights at the downstream toe. A concrete wall was
placed in the reservoir upstream of the dam in an attempt to cut off
this flow. This seepage has been reported since the dam was completed
in 1911.

C. Appurtenant Structures

All inflow above spillway crest is discharged over a 30 foot
wide, broad crested weir. The weir is 6.5 feet wide at the crest with a

-7-




vertical upstream side and a 1 to 1 slope on the downstream side (Photo-
graph No. 4). The concrete of the weir, spillway and abutment walls is
in good condition although some spalling has occurred. The spillway
channel is nearly level below the weir. A flashboard was installed in
the channel to form a shallow wading pool. The slab downstream from
this pool has many cracks. The small inflow over the weir at the time
of inspection disappeared through these cracks. The lower section of
the spillway channel is formed with masonry walls and a rock-lined
channel. The rock lining had been cemented. However, most cement had
disintegrated. The rncks appeared to be too small to be stable during
high discharges (Photobraph No. 6). A footbridge across the spillway
channel has deteriorated.

The control tower is located at the upstream face of the dam.
The valve or gate in this structure, which is used for control of the
discharge through the outlet pipe, is always left in open position.

The outlet pipe has a blow-off valve at the downstream toe.
This valve has not been operated during the past 30 years. Other valves,
located in the valve house are for controlling the water supply distri-
bution system.

D. Reservoir Area

The reservoir area is surrounded by woodlands. The left side
is steep, the right side moderately steep. The slopes appear to be
stable and excessive siltation is not expected. Long Run Reservoir
No. 2 Dam is located about 1,800 feet upstream from the No. 1 dam. This
upstream dam is an earthfill dam approximately twenty feet high with a
concrete spillway near its center. The concrete spillway is a 20.5 foot
long broad crested weir.

E. Downstream Channel

The downstream channel below the spillway is a rock-lined
natural stream. Three trailer homes are located about 1000 feet down-
stream from the dam at a point where the access road joins another road.
Farther downstream other homes are located close to the stream. There
is a potential hazard to loss of life downstream if the dam would fail.
The hazard category for this dam is considered to be 'high."

3.2 EVALUATION

The overall visual evaluation of the facilities indicates that the
dam is in fair condition. The seepage is not considered serious at the
present time. The footpath on the embankment should be sodded to prevent
erosion if overtopping would occur. The cracked spillway slab should be
repaired. The downstream end of the spillway should be provided with
stable large rock or a concrete slab. Repair of the footbridge is
recommended. The valves and gates on the upstream and downstream ends
of the blow-off lines should be maintained and operated on a regular

basis.




SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

The Long Run Reservoir No. 1 Dam is used for water supply. Opera-
tional procedures are limited to adjustment of valves in the valve house
as required for the water supply. A reservoir at normal pool elevation
is desired by the owner. All inflow above the spillway ciest is dis~
charged through the spillway.

4.2 MAINTENANCE OF DAM

The embankment slopes are covered with a well maintained grass mat
except for a footpath near the right spillway wall. The concrete wall
is in good condition.

4.3 MAINTENANCE OF OPERATING FACILITIES

Only the valves in the valve house are operated on a regular basis.
The upstream control gate is in the open position and has not been
maintained or operated for many years. The valve controlling the emer-
gency blow-off has not been maintained or operated in the past 30 years.

4.4 WARNING SYSTEM

Daily surveillance of the facilities is maintained, mainly due to
visits to the valve house and chlorination building. During heavy and
prolonged percipitation, a closer observance is maintained. However, a
formal surveillance and downstream warning system does not exist at the
present time.

4.5 EVALUATION

The operational procedures for these facilities are minimal. These
procedures should include the maintenance and regular operation of the
upstream gate and the downstream blow-off wvalve. A formal surveillance
and downstream warning system should be developed for use during periods
of high or prolonged rainfall.
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SECTION 5 - HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

A. Design Data

The hydrologic and hydraulic analyses available from PennDER
for Long Run Reservoir No. 1 Dam were not very extensive. No stage-
discharge curve, stage-storage curve, unit hydrograph, or flood routings
were contained in the PennDER files.

B. Experience Data

There are no records of flood levels at Long Run Reservoir
No. 1 Dam. Based on records of the U.S.G.S. stream gage on Wilk Creek
at nearby Hatchery, Pennsylvania, the maximum inflow to Long Run Reservoir
No. 1 is estimated to be 261 cfs. This flood was passed without reported
difficulties.

C. Visual Observations '

During the inspection, it was noted that the blow off pipe was
not operable. The concrete in the spillway chute was heavily cracked
and water was being lost through th2 chute slab. No other conditions
were observed that would indicate that the appurtenant structures of the
dam could not operate satisfactorily during a flood event until the dam
is overtopped. There is one dam located upstream from Long Run Reservoir
No. 1. This dam has been considered in the hydrologic analysis (Appendix D).

D. Overtopping Potential

Long Run Reservoir No. 1 Dam has a total storage capacity of
73 acre-feet at its present low point elevation and an overall height of
26 feet. These dimensions indicate a size classification of "Small"';
the hazard classification is "High" (see Section 3.1.E.).

The Spillway Design Flood (SDF) for a dam having the above
classification is in the range of one-half the Probable Maximum Flood
(PMF) to the full PMF. For this dam, the recommended SDF is one-half
the PMF. The SDF peak inflow is 1091 cfs (see Appendix D for HEC-1
inflow computations).

Comparison of the estimated SDF peak inflow of 1091 cfs with
the estimated spillway discharge capacity of 499 cfs, based on the low
point elevation on the crest, indicates that a potential for overtopping
of the Long Run Reservoir No. 1 Dam exists.

An estimate of the storage effect of the reservoir and routing
of the computed inflow hydrograph through the reservoir shows that this

-10-




dam does not have the necessary storage available to pass the SDF without
overtopping., The spillway-reservoir system can pass a flood event equal
to 23% of a PMF,

E. Dam Break Evaluation

Although Long Run Reservoir No. 1 Dam does not overtop until
the magnitude of a flood event exceeds 23% of a PMF, the SDF will cause
overtopping of about one foot. Since the dam has a concrete section,
this amount of overtopping is not expected to cause failure. The upstream
dam at Long Run Reservoir No. 2 overtops with about the same discharge.
It was noted that the upstream dam has an earth embankment and is expected
to attain water levels that would result in a breach when flood events
of less magnitude than the SDF occurred. For this reason, it was assumed
that the upstream dam would fail when the water level reached an elevation
that would result in a breach. Being an earth embankment, it is judged
that the breach would be completed within a 15 minute through two hour
time interval. For this analysis, the most conservative condition, the
15 minute breach, was considered. This breach of the upstream dam is
not expected to cause failure of Long Run Reservoir No. 1 Dam.

F.  Spillway Adequacy 2

The small size category and high hazard category, in accordance o
with the Corps of Engineers' criteria and guidelines, indicates that the
SDF for this dam should be in the range of one-half the PMF to the full
PMF. For this dam the recommended SDF is one-half the PMF.

Calculations show that the combined spillway discharge capacity
aud reservoir storage capacity are capable of handling 237 of the PMF
when the upstream dam remains intact (sce Appendix D).

Since the combined spillway discharge and reservoir storage
capacity cannot pass the SDF, and since the SDF is not expected to cause
failure, the spillway capacity is judged to be inadequate but not seriously ;
inadequate.

The hydrologic analysis for this investigation was based upon

existing conditions of the watershed. The effects of future development
were not considered.

-11-




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

A. Visual Observations

1. Dam

The visual inspection of Long Run Reservoir No. 1 Dam did

not detect any signs of dam instability. The concrete section is supported

on the downstream side by a wide embankment. The crest of the concrete
wall is level and the embankment slopes are flat and stable. The present
seepage is not considered to effect the stability of the dam.

2. Appurtenant Structures

The spillway weir is in good condition; however, weather-
ing has exposed some aggregate. The lower part of the spillway channel
has many cracks in the slabs, permitting water to run under these slabs.
Downstream from these cracked slabs there is an unpaved section with
small stones. Washouts have occurred and could occur again with a large
spillway discharge.

B. Design and Construction Data

1. Dam

The design and construction data consists of limited
typical cross sections and construction progress reports. The masonry
wall with concrete facing is not stable without using the passive resis-
tance of the earthfill of the embankment. The embankment is wide and
stable. The original dam was founded on a layer of sand and gravel and
considerable seepage was to be expected. The placement of the cutoff
wall at the upstream toe has provided a good seal against this seepage.
Seepage 1is apparently following a path through the left hillside.

2. Appurtenant Structures

The design and construction data of the appurtenant
structures are too limited to review any details. The spillway chute
was constructed on fill and cracking of the slabs has occurred.

Cc. Operating Records

Operating records for this dam have not been maintained by the
owner. There are no indications of serious problems except the reported
seepage and disintegration of the downstream spillway slabs.

-12-




D. Post Construction Changes

The original dam was increased in height in 1911 by placing a
concrete wall on top of the masonry wall and refacing the old masonry
wall. Additional fill placed in 1914 has stabilized the concrete section.
The cutoff wall has reduced the seepage under the dam and through the |
dam abutments. i

E. Seismic Stability

This dam is located in Seismic Zone 1, and it is considered
that the static stability is sufficient to withstand minor earthquake-
induced dynamic forces. No studies or calculations have been made to
confirm this assumption.

-13-~




SECTION 7 ~ ASSESSMENT AND RECOMMENDATIONS

7.1 DAM ASSESSMENT

A. Safety

The visual inspection and the review of the construction
drawings indicate that Long Run Reservoir No. 1 Dam is in fair condition.
The field inspection did not detect any signs of instability. The
seepage near the downstream toe is not considered to be serious at the
present time, The spillway channel needs rehabilitation.

The hydrologic and hydraulic computations indicate that the
combination of storage capacity and the spillway discharge capacity are
able to pass 237% of the PMF without overtopping the dam. However, it is
expected that overtopping caused by the SDF will not result in failure
of the dam. The spillway is inadequate but not seriously inadequate.

B. Adequacy of Information

The limited design information contained in the files combined
with the visual inspection are considered sufficiently adequate for
making a reasonable assessment of this dam.

C. Urgency

The recommendations presented below should be implemented
immediately.

D. Additional Studies

Additional investigations are required to determine measures
necessary to provide an adequate spillway capacity.

7.2 RECOMMENDATIONS

In order to assure the continued satisfactory operation of this

dam, the following rccommendations are presented for immediate implementa-

tion by the owner:

1. That measures shall be taken to provide an adequate spillway
capacity.

2. That the cracked spillway slab be repaired.

3. That the downstream end of the spillway be protected fiom
washouts during large discharges.

4. That the upstream gates be maintained and operated on a regular
basis.

-14-




10.

That the downstream blow-off valves be maintained and operated
on an annual basis.

That the seepage be monitored on a regular basis. If turbidity
or an increase in flow is detected, immediate action shall be
taken to correct this condition.

That the slope of the embankment adjacent to the spillway be
provided with a protective cover.

That the footbridge over the spillway chute be repaired.

That a formal surveillance and downstream warning system be
developed for use during periods of high or prolonged rainfall.

That an operation and maintenance manual be prepared for
guidance in the operation of the dam during normal and emer-
gency conditions, and that a schedule be developed for the
annual inspection of the dam and its appurtenant structures.
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CHECK LIST

PHASE | - VISUAL INSPECTION REPORT

PA DER # 13-4 NDI NO. PA-00882

NAME OF DAM Long Run Reservoir No. 1  HAZARD CATEGORY High

TYPE OF DAM Earthfill with stone masonry and concrete upstream wall.

LOCATION Franklin TOWNSHIP Carbon COUNTY, PENNSYLVANIA

INSPECTION DATE 10/22/80 WEATHER Clear-Sunny TEMPERATURE 40-50°

INSPECTORS: R, Houseal (Recorder) OWNER'S REPRESENTATIVE(s):

H. Jongsma Clint Williams

R. Shireman

A, Bartlett

(Estimated
NORMAL POOL ELEVATION: 755.0 U.S.G.S.AT TIME OF INSPECTION:

BREAST ELEVATION: 758.0 (Design) POOL ELEVATION: 755.1

SPILLWAY ELEVATION: 755.0 TAILWATER ELEVATION: 730.0

MAX1MUM RECORDED POOL ELEVATION: Unknown

GENERAL COMMENTS:

The dam appears to be in fair condition. Evidence of seepage through the
embankment was not observed. Seepage was, however, located in the left
abutment and near the valve house. The spillway slab shows signs of
deterioration of the concrete surface. Top of concrete wall is spalled.




NDI NO. PA-00382
VISUAL INSPECTION

EMBANKHENT

OBSERVATIONS AND REMARKS

. SURFACE CRACKS

There are no signs of cracks on the embank-
ment portions of the dam.

. UNUSUAL MOVEMENT

BEYOND TOE

None observed.

. SLOUGHING OR EROSION

OF EMBANKMENT OR
ABUTMENT SLOPES

None observed, except footpath on right
side of spillway.

. ALIGNMENT OF CREST:

HORITZONTAL:
VERTICAL:

Downstream embankment section appears
uniform.

Refer to profile for vertical data
(Plate A-I1).

. RIPRAP FAILURES

No riprap. Upstrecam is vertical concrete
masonry wall.

. JUNCTION EMBANKMENT

& ABUTMENT OR

Abutments with spillway and natural ground
appear to be good.

SPILLWAY
SEEPAGE There is a persistent seepage condition
through and/or around the left abutment.
The seepage discharges well below the down-
stream toe of slope and is concentrated in
a small area. Seepage at the downstream
. DRAINS wall behind the valve house.
None.
. GAGES & RECORDER None.

COVER (GROWTH)

Crest behind concrete wall and downstream
slope are covered with grass and weeds
which are closely mowed.
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NDI NO. PA-00882

VISUAL INSPECTION
QUTLET WORKS

OBSERVATIONS AND REMARKS

A. INTAKE STRUCTURE

Circular concrete block structure is located
to right of spillway upstream from the dam.
One valve stem controls water supply.

B. OUTLET STRUCTURE

Valve house for drinking water supply.

C. OUTLET CHANNEL

None.

D. GATES

One blow-off wvalve.

E. EMERGENCY GATE

See Above.

F. OPERATION ¢
CONTROL

Not used in at least 30 years.

G. BRIDGE (ACCESS)

None. From top of dam.




NDI NO. PA-00 882

VISUAL INSPECTION
SPILLWAY

OBSERVATIONS AND REMARKS

A. APPROACH CHANNEL Directly from reservoir.
B. WEIR: o Concrete broad crested. Surface in good
Crest Condition condition but weathered due to flow -
Crack% ) aggregate exposed. Walls of spillway are
Deterioration spalled; in many areas aggregate exposed -
Foundation some leaching of lime visible.
Abutments
C. D|§CﬂARGE CHARNNEL: Flashboards across paved outlet channel form
Lining shallow basin at bottom of sloped spillway
Cr?5k§ . chute. Masonry walls below (downstream of)
Stilling Basin concrete walls are in good condition. Slabs
in outlet channel are cracked. Serious
deterioration at downstream end.

D. BRIDGE & PIERS Concrete footbridge across outlet channel.
Poor condition, badly deteriorated (three
span - 2 piers). Pipe hand rails are in
good condition.

E. GATES & OPERATION Spillway is uncontrolled.

EQUIPMENT
F. CONTROL & HISTORY

None.
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NDI NO. PA-00882

VISUAL INSPECTION

OBSERVATIONS AND REMARKS

INSTRUMENTATION

Monumentation None.
Observation Wells None.
Weirs None.
Piezometers None.
Staff Gauge None.
Other None.
¥
RESERVOIR
Slopes Woodlands.
Sedimentation None reported.
Watershed Woodlands. ’

Description

DOWNSTREAM CHANNEL

Condition Rock bottom natural stream.

.
Slopes Woodlands.
Approximate 10.

Population

No. Homes 3 trailers immediately downstream.




PA-00822
INSPECTION SURVEY

A-1
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PA DER # 13-004

CHECK LIST
ENGINEERING DATA

NDI NO. PA-00882

NAME OF DAM Long Run Reservoir No. 1

ITEM

REMARKS

AS-BUILT DRAWINGS

Not available.

REGIONAL VICINITY MAP

U.S.G.S. Quadrangle - Lehighton, Pa.
See Plate 11, Appendix E

CONSTRUCTION HISTORY

Dam constructed in 1885. Height increased
in 1911. New upstream facing and cutoff
wall constructed in 1914.

GENERAL PLAN OF DAM

Not available.

TYPICAL SECTIONS

Plate III, Appendix E - 1911 construction.

CONSTRAINTS
DISCHARGE RATINGS

OF DAM Plate IV, Appendix E - 1914 repairs.
OUTLETS: No details of outlet.

PLAN

DETAILS
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NDI NO. PA-00882

ENGINEERING DATA

ITEM

REMARKS

RAINFALL &
RESERVOIR RECORDS

No records.

DESIGN REPORTS

None.

GEOLOGY REPORTS

No reports. Construction reports indicate
a gravel layer between the dam foundation
and underlying red sandstone and shale.

DESIGN COMPUTATIONS:
HYDROLOGY &
HYDRAULICS
DAM STABILITY
SEEPAGE STUDIES

None.

MATERIALS INVESTIGATIONS:

BORING RECORDS
LABORATORY
FIELD

None.

POST CONSTRUCTION
SURVEYS OF DAM

"Water Supply System Improvement Study' by
GFCC, in 1969. This report discusses the
need of repairs on the spillway, without
indicating an in depth study of the dam.

BORROW SOURCES

Reports indicate that the height of fill was
increased in 1914 by about 6 feet behind the
wall. Material was obtained from the up~
stream end of reservoir.

B-2

o4

e T T




NDI NO. PA-00882

ENGINEERING DATA

ITEM REMARKS
MONITORING SYSTEMS None.
MODIFICATIONS None since 1914.
HIGH POOL RECORDS No records.

"Water Supply System Improvement Study"

POST CONSTRUCTION by Gannett, Fleming, Corddry & Carpenter,
ENGINEERING STUDIES Inc., in 1969. This report deals mostly
& REPORTS with water distribution system.
PRIOR ACCIDENTS OR None. ‘

FAILURE OF DAM '
Description:

Reports:

MAINTENANCE & No records.
OPERATION RECORDS

SPILLWAY PLAN, SECTIONS | section on Plate III, Appendix E.
AND DETAILS
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E ND!I NO. PA-00882

ENGINEERING DATA

ITEM REMARKS
OPERATING EQUIPMENT, Valves located in valve house at downstream
PLANS & DETAILS toe. Blow-off valve located near valve house.
Pipes have non-operable gates at upstream
end.

CONSTRUCTION RECORDS Progress Reports in PennDER file of the
repairs in 1914,

PREVIOUS INSPECTION No reports. E
REPORTS & DEFICIENCIES

MISCELLANEOUS :




T ——

NDI NO. PA-00882

CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Woodland.

ELEVATION:

TOP NORMAL POOL & STORAGE CAPACITY: Elev. 755 Acre-Feet 61.3

TOP FLOOD CONTROL POOL & STORAGE CAPACITY: Elev. 756 Acre-~Feet 73

MAX{MUM DESIGN POOL: Elev. 758

TOP DAM: Elev. 758

SPILLWAY:
a. Elevation 755
b. Type Concrete broad crested weir.
c. Width _ 30’ ¥
d. Length ——-
e. Location Spillover Center of dam. 1
f. Number and Type of Gates None.

OUTLET WORKS: 1

a. Type 12" blow-off from water supply main.

b. Location Right side of spillway.

c¢. Entrance inverts 734

d. Exit inverts 733 2

e. Emergency drawdown facilities 12" blow-off.

HYDROMETEOROLOGICAL GAGES:

a. Type None,

b. Location

c¢. Records

MAXIMUM NON-DAMAGING DISCHARGE: 499 cfs.
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SUMMARY DESCRIPTION
OF
FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSION

The hydrologic and hydraulic evaluation for this inspection report
has employed computer techniques using the Corps of Engineers computer
program identified as the Flood Hydrograph Package (HEC~1) Dam Safety
Version.

The program has been designed to enable the user to perform two
basic types of hydrologic analyses: (1) the evaluation of the over-
topping potential of the dam, and (2) the capability to estimate the
downstream hydrologic-hydraulic consequences resulting from assumed
structural failures of the dam. A brief summary of the computation
procedures typically used in the dam overtopping analysis is shown
below.

- Development of an inflow hydrograph to the reservoir. '

- Routing of the inflow hydrograph(s) through the reservoir
to determine if the event(s) analyzed would overtop the
dam.

- Routing of the outflow hydrograph(s) of the reservoir to
desired downstream locations. The results provide the
peak discharge and maximum stage of each routed hydrograph
at the outlet of the reach.

The output data provided by this program permits the comparison of
downstream conditions just prior to a breach failure with that after a
breach failure and the determination as to whether or not there is a
significant increase in the hazard to loss of life as a result of such a
failure.

The results of the studies conducted for this report are presented
in Section 5.

For detailed information regarding this program refer to the Users
Manual for the Flood Hydrograph Package (HEC-1) Dam Safety Version
prepared by the Hydrologic Engineering Center, U.S. Army Corps of
Engineers, Davis, California.




HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE
NAME OF DAM:__Long Run Reservoir No. 1 piver BASIN: __Delaware
PROBABLE MAXIMUM PRECIPITATION (PMP) = 22.5 INCHES/24 HOURS'’
(FOR FOOTNOTES SEE NEXT PAGE)
STATION 1 2 3 4
Long Run Long Run Long Run Long Run
STATION DESCRIPTION Reservoir No. | Reservoir No. | Reservoir No. | Reservoir No.
2 2 Dam 1 1 Dam
DRAINAGE AREA {SQUARE MILES) .91 .16
CUMULATIVE DRAINAGE AREA
(SQUARE MILE) .91 .91 1.07 1.07
Ee 3 6 HOURS 113 113
Yews 12 HOURS 123 123
Ha gs 24 HOURS 132 132
222¢ 48 HOURS 142 142
O uw@o 72 HOURS — _
<«oo« Zone 6
. ZONE ¥ 2 2 '
a
é (4)
S, Cp/tt .45/2.1 .45/2.1
x & (s)
O ¢ L (MLES) 1.60 .75
x g (5)
g Lco (MILES) .63 .25
€3
w
2 o Tp = Ct (L~Lc¢,)0'3 (Hours) 2.11 1.27
g
< CREST LENGTH (FT) 20.5 30
2
a FREEBOARD {FT.) 4 3
% DISCHARGE COEFFICIENT 2.7 3.2
3 EXPONENT 1.5 1.5
a
7 ELEVATION 830 755
= NORMAL POOL
<8 830 = 1.3 755 = 3.4
gx ELEV. 840 = 4.8 760 = 5.5
<< 780 = 9.5
ELEV.
NnorMmAL pooL'”
-
w W 830 = 10.7 755 = 61.3
oW {8)
at ELEV. 805.3 = 0 700.9 = 0
x ! 18)
oW ELEV
"o t8)
N <« ELEV.




(l)Hydrometeorological Report 33 (Figure 1), U.S. Army, Corps of
Engineers, 1956.

(Z)Hydrometeorolqgical Report 33 (Figure 2), U.S. Army, Corps of
Engineers, 1956.

(3)Hydrological zone defined by Corps of Engineers, Baltimore
District, for determining Snyder's Coefficients (Cp and C.).

(A)Snyder's Coefficients.

(S)L = Length of longest water course from outlet to basin divide.

L., = Length of water course from outlet to point opposite the

centroid of drainage area.

ca

(6)P1animetered area encompased by contour upstream of dam.
(7)PennDER files.

(8)Computed by conic method.
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LONG RUN RESERVOIR NO. 1 DAM 288 LONG RUH
FRANKLIN TWP.» CARDBON COUNTY: PA.
NDI ¢ PA-0CES2 FA DER ¢ 13-4

15 0 0 0 0 0 -4

1
7 N o3 o4 3 o2 ol
1
INFLOW HYDROGRAFH - RESERVOIR # 2 SUBAREA
W91 1.07
13 123 132 142

1 <09
2
1
RESERVOIR ROUTING - RESERVOIR # 2
1
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4.8
840
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1.5 250

ROUTING THRU REACH 2 - 3
1
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1
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LONS RUN RECERVOIR NO. 1 DAH ki3 LGS AUk
FRARKLIN TWP.r CAREON CCUNTYs Pi,
hDI ¢ FA-00882 FA GER ¢ 121-4

JoB SFECIFICATION
NG KHR  HMIN  IDAY IRR  IMIN METRC  IPLT  IPRT  NSTAN

300 0 15 0 0 ¢ ¢ 0 -4 0
JOPER WNT  LRCPT  TRACE
3 0 0 0

HULTI-PLAN ANSLYSES TO BE PERFCRHED
HPLAk= 1 NRTIO= 9 LRTIO= 1
RTI0S=  1.00 .85 70 60 .50 .40 302 W10

RERXOERRKK (28339884 % JA2E0E VRS0 EOTRRRRD R FREERIEF S

SUE-AREA RUNGFF CORFUTATION

INFLOW HYDROGRARH - RESERVOIR § 2 SURSREA

15750 ICOMP  IECCH  ITAPE  JPLT  JPRT  IWAME 1ISTASE  IAUTO
1 0

0 0 0 0 1 0
HYIRGERAFH DATA

IMYDG  IUHG TARER  SNAP  TRSEA TRSPC  RATID  ISHOW  ISAME  LOCAL
b 1 1 91 0,00 1,07 G000 0,000 0 0 0

PRECIF DATA
SFFE PHS Ré R12 R24 R4S R72 k96
0,00 22,30 113,00 123,00 132,00 142,00 Q.00 GO0
TRSPC COMFUTED BY THE FROGRAK IS 4800

LOSS DATA

LRCPT  STRKR  [LTKE  RTICL ERAIN  STRRS  RTIOK  STRTL  CNSTL  ALSHX  RTIN
6.0

0 0,00 0,00 1,00 0,00 0,00 1,00 1,00 Q5 0,60

UNIT HYDRCORAFH GATA
TP= 2,11 CF= 45 NTA= O

RECESSION DATA
STRT0=  -1,30  ORCSH=  -4€5  RTIOR= 2,00

UNIT HYDROGRAPH 76 END-GF-FERIOD GRDINATESy LAG= 2411 HOURS, CP= .40 WTL= 1,30

4o 170 340 55' 77. 98' 11‘10 1:40 1:/‘-
13, 103, 98, 91, 84, 78, 2. 57, 824
4, 0. 46, A%, 40, 7. 34, 32 3¢,
25, 24, 22 20, 19. 18, 15, 13, 14,
12, 11 10, 10, 9. 8 8. 7 /s
&4 3o ) Js 4, 4, 4, 3 3.
3, 3 2. 2. 2 24 2 2 e
1, 1. 1. 1, 1. 1,
0 END-OF-PERICD FLTU
p0,DA HR.MN FERIDD RAIN EXCS  LOSS CCHr 0 kO.DA O OHRLEN PERICD  RAIN EXCS

il

et

e,
274
13,
G
3
1




SURFACE AREA=

CAPACITY=

ELEVATION=

FEAK CUTFLCY Is

FEAK QUTFLOY 1S

FEAR CUTFLOW 19

FEAK DUTFLOY IS

PEAK CUTFLOW IS

FEAK CUTFLOY IS

SEAK OUTFLOY 1S

FEAN CUTFLG# 15

PEAK OUTFLON 1S

HYGROGRAFH EDUTING
RESERVOIR ROUTING - RESERYIIR $2

ISTRD  ICONF  1ECON ITAPE UPLT  gegr LME  ISTRSE 17D

2 1 ¢ 0 0 ¢ 1 0 G
RGUTING DATA
aLess  CLpss AVG  IRES  roame IPT  1rdp LSTR
0.0 0,000 0.0 1 0 0 0 0
NSTPS  NSTIL LAG  MSKK X TSK SToRs Ilsesar
1 0 0 0,000 0.000 0,000 11, 0
0. 1 3,
04 11, 39,

805, 830, 840,

CREL  SFUID  roow EXPU ELEVL  cogL CAREA  ExPL

810,

1811, AT TIME

1340, AT TIKE

1268, &7 TINE

1087, AT TINE

906+ AT TIHE

728, AT TINE

9434 AT TINE

381, AT TINE

180. AT TIHE

1230383237

0 20,5 27 1.5 0.0 0.0 0.0 t.0

Iall paTA

TOFEL 200D EXeD piswip

834.0 2.7 Lo 2%,

42,00 HOURS

42,00 HCURS

42,00 HDURS

42,00 HOURS

42,00 HOURS

42,00 HOURS

42,00 HOURS

42,00 KDURS

42,00 HOURS

XXxexikse 1232054437 Mriiitsss YRS EVES T

HYDRUGENFE Foutr;
ROUTING THRU FEACH 7 - 3

1574 I1COMP  1EcC ITHEE ST SERLTRiME 1TTanr #dT0
3 i ] . < { i 0 ¢




4
HYIROGRAPH ROUTING 7
ROUTING THRU REACH 2 - 3
ISTAQ  ICOMP  IECCN ITAPE  JPLT  JPRT  IMAME ISTRGE  IAUTD
3 1 0 ¢ 0 0 1 0 0
ROUTING DATA
0L0SS  CLOSS A6 IRES  ISAME  IOPT IPHP L5TR
0.0 0,000 0,00 1 0 0 0 0
NSTFS  NSTIL LAG  AMSKR X TSK STORA  ISFRAT
1 0 0 0.000 0.000 0.630 0. 0
NCR#aL DEFTH CHANNEL ROUTING
Gy ONC2)  ON(3)  ELNVT  ELNAX  RLNTH SEL
1000 ,0700 1000 V50,0 820.0  F00. {5000
CROSS SECTION COORDINATES--STA(ELEV,STAsELEV-~ETC '
0,00 820.¢0 80,00 BU0,00 170,00 780,00 310,00 760,00 320,00 740,00 }
420,00 730,00 590,00 €20.00 780.00 820,00
2TORAGE 0,00 1,89 6123 13.08 22,39 3417 45.42 65,17 R 10874
131,53 159.01 169,15 221,99 237,58 295.%¢ 337,11 355,65 527457 SRR
guTFLCH 0,00 664,50 307,51 28756.28  18182.14  31954,26  GGB73.BE T9547.44 1187846 14110708
212647,93  272019.15  33%454,01  413205,29  499444.87 09310037 £96130.80  803856.98  931637.42 1(0d7iS.ed
STRBE 769,00 763,16 766432 769447 772,63 77579 778,94 782,11 783426 758,42
771,58 794,74 797,67 801,09 804,2 €07.37 810,33 813,68 816,24 820,00
FLOW 0.00 664,30 3307.81 8876.28  18182,14  3193&.28  S0B73.36  79947.44  118780.45 181017408
212647,93  272019.15  339454,01  419225,29  499644.87  593170.57  695135,30  B08864.95  §31857.43 1064715.85

HAXIMUN STHGE IS 7645

HAYIHUH STAGE IS 764.2

HAZIMUN STAGE IS 763.9

MAX1HUK STAGE IS 763.7

M (IHUM STAGE IS 763.4

FAXInUM STAGE IS 763,12

KAXIMUY STASE IS 762.6

“axIHUK STAGE IS 761.7

pEXIMUA STAGE IS 760.9

(32238221 1282250804 1EeR2RR 02 ) 13838000841 EXXVIRALLY i

I——




ardanon STAGE IS 760:9

1333385404 3832898841 pe2steRstds EReRRIE LSS 122VIVEEEY
SUB-AREA RUHOFF COMPUTATION
INFLOW HYTGROGRAFH - LONG RUN RESERVOIR ¥ 1 SURAREA

ISTAD  ICOMP  IECON ITAPE  JPLT  JFRT  INAME ISTAGE  IAUTO
4 0 0 0 0 0 1 0 0

HYDRCGRAFH DATA
IHYDG  ITUHG TAREA  SNAP  TRSDA  TREPC  RATIO  ISNOW  ISAME  LOCAL
1 { Jdé6 0 000 1,07 0,00 0,000 0 0 0

PRECIP DATA
SPFE FHS Ré R12 R24 R4 R72 R94
0.00 22,50 113,60 123,00 132,00 142,00  0.00  0.00
TRGPC CCHPUTED BY THE FROGRAM IS 800

LOSS DATA
LROPT  STRAR  DLTKR  RTIOL  ERAIN STRRS  RTIOK  STRTL  CNSTL  ALSRX  RTIiP
0 000 0,00 1,00 0,00 0,00 1,00  1.00 05 0,00 0,60

UNIT HYDROGRAFH DATA
TP= 1,27 CP= 43  NTA= O

RECESSICN [ATA
STRTR=  -1.& DRESH= -,05  RTICR= 2,00

UNIT HYDROGRAFH 46 END-OF-FERIOD ORDIHATESs LAG=  1.28 HCURS, CP= .43 VOL= 1,00
3. 10, 20, 29, 354 364 33 29, 26, 23,
20, 18, 16, 14, 12, 1. 9. 8. 7 b4
b 3, 4, 4, 3. K 3s 2. 2, 2
20 10 10 10 1' 10 ll 10 10 ll
00 00 00 00 00 00
0 END-0F-PERIOD FLOW
K3.DA HR.MN FPERIOD RAIN EXCS LOSS  COMP G KD.DA HR.MN FERIOD RAIN EXCS LOSS  CCiP @
SUM 25,56 23,16 2,40 9681,
{ 649,00 368, C 61000 274.14)
PRodaseses bResitiies 9808388481 93 ET¥e8¢ ARSI LY

COMBINE HYDRDGRAFHS

COMBINE HYLROGRAFHS AT RESERVOIR § 1

ISTAG  ICOMP  IECON ITAFE  JPLT  JFRT  IHAME ISTRGE  [AUTO
3 2 0 0 0 0 1 0 0
1398852411 1338883304 333833034 bRRpRTALLS LRVERYERS L

HYCRIGRWFH ROUTING

N




TEERLRRERE
aLoss
0.0
STAGE 755.00 755.50
FLOW 0.00 34,00
SURFACE AREA= 0.
CAPACLTY= 0. 6
ELEVATION= 701, 73
CR
733
PEAK QUTFLOY IS 2185, AT TIME
PEAK OUTFLOW IS 1857, AT TIME
PEAK OUTFLOW IS 1528, AT TIKE
PEAK DUTFLOW IS 1310, AT TIKE
PEAK QUTFLOW IS 1093, AT TINE
PEAK QUTFLOW IS 873, AT TIHE
PEAK OUTFLOW IS 631, AT TINE
PEAK OUTFLOW IS 430, AT TIME
PEAK CUTFLOW IS 215, AT TIKE
FRASAAARAN

—— = —
rriseng 3332818388 3320 pR0¢S heedserets 'Y
HYDROGRAPH ROUTING
RESERVOIR ROUTING - THRU LONG RUN RESERVOIR & 1
1STAQ ICOMP  IECON ITAFE  JPLT  JPRT  INAME ISTAGE  IAUTO
é 1 0 0 0 0 1 0 0
ROUTING DATA
CLOsS AVG  IRES ISAHE  IOPT  IPWP LSTR
0.000  0.00 1 0 0 0 0
NSTPS  NSTDL LAG  AMSKK X TSk STORA  ISPRAT
1 0 ¢ 0,000 0,000 0.000 61, -1
756,00 756450 757,00 738,00 738,30 759,00 757,50 20,00
96.00 176,00 272,00 499.00 870,00 1071.60 1696.G0 2477.0%
3. & 10,
1. 83, 232,
3 760, 780,
EL SPWID  COBN  EXPW ELEWL  COOL CAREA  EXPL
0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
DAH DATA
TOPEL  COGD  EXPD DAMUID
7380 0.0 0.0 0.
41,75 HOURS
41,75 HOURS
2,00 HOURS
41,75 HOURS
41475 HOURS
42,00 HOURS
42,00 HOURS
42,25 HOURS
42,25 HOURS
(23R SR RS2 ¢ ERS RS S 3 (oS SRARAEE LRRR2ERA2Y

R



—

e XEFRRKY

QPERATION STATION

HYLROGRAFH AT 1
(
ROUTED TO 2
(
ROUTER TO 3
{
HYDROGRAFH AT L]
{
2 COKBINED 3
(
ROUTED TO 6
{

i

AREA

91
2,36}

91
2.36)

%)
2,38)

14
A1

1.07
2,77)

1,07
2.7

PL&N 1 (AR AR N R NN

RATIO

aF
PHF

W0
085
W70
W60
50
140
+30
020
llo

R

12338888844

LSV RYSNAY

1202RRp2 S

FLOWS IN CURIC FEET PER SECOND (CUSIC METERS PER SECONIL
AREA IN SQUARE MILES (SJUARE 1ILOXETERS)

RATIOS APPLIED TO FLOUS

19p220880¢

PLAN RATIO 1 RATIO 2 RATIO 3 RATIC 4 RATI0 5 HatTly b
1,00 85 V70 W60 W56 W40
1 1811, 1540, 1268, 1087, 906, 25,
(512900 43,6000 35,500  20.78)( 25,45 20.52)¢
1 1811, 1540, 1248, 1687, 906, 725,
CSLODE 43,6000 35.900C 30,790 25.680(  20.53)¢
1 1813, 1540, 248, 1088, 909, 727,
( SLIDC 43,6200 35910 30,8100 25,700 20.60)¢
1 424, 360, 297, 254, 22, 159,
(12,0000 10,2000 8,400  7.200( 6,003  4.2C)¢
1 87, 1340, 1532, 1312, 1091, 873,
(61,9400 52,66)C  43,38)( 372,140 36,900 24,730
1 2185, 1857, 1528, 1310, 1672, 873,
(61830 52,3800 43,273 37.090(  30.94)(  24.71)¢
SUMMARY OF D&M SAFETY ARALYSIS
INITIAL VALUE  SPILLWAY CREST  TOF OF DAM
ELEVATION 829,99 820,00 834,00
STORAGE 11, 11, 18,
QUTFLOW 0, 04 443,
HAXTHUN NAXIHUM  HAXIMUN  MAXIAUN  DUSATION  TIVE GF
ESERVOIR DEFTH  STGRAGE  OUTFLCW  OVER TOP  MAX CUTFLDY
W.S.ELEV  OVER DAK  AC-FT CFS HOURS HCURS
835,40 1,40 22, 1eit, 9,75 42,60
835.20 1,20 2, 1549, 8,50 2,00
834.98 .58 2. 1268, 7,75 42,00
834,82 /82 20, 1087, 6,50 42,00
834,45 45 20, 906, 5.75 42,00
834,45 .45 19, 725, 4,25 42,00
834,72 2 19, 543, 2,75 42,00
833,49 0,00 17, 361, 0,00 42,60
832,2 0.00 14, 180, 0,00 42,00
PLAN 1 STATION 3
KAXIRUM  MAXINU TINE
RATIO  FLOW/CFS  STAGE(FT  HOURS
1813, 78

1,60

v !

40 1n
S

4.5

42,09

PEAK FLOW AND STQRAGE (END OF FERICD) SUMMRRY FOR MULTIPLE FLAL-RATIO ECONDNIC CURPUTATIONS

127,

3.60)¢

6554

18.55)¢(

851,
13,440

TIKE GF
FRILURE
KOURS

0.00
0.00
0.00
0.00
.00
¢.Go
0.0
0.¢0
0.¢C

s

RATiC 8
Y

182,

10,260

3614
10.223¢

3¢1,

10,2000

83,
2,401¢

434,

2,28

430,
12,18)(

a1 9
10

181,

2013

180.
51

129,
310

32,

120

17,
6.14)
Aqc

5,43}




PLAN 1 STATLON 3

HAXIBUM KAXTEUR TIKE
RATIO  FLOW,CFS  STAGE,FT  HOURS

1,00 1813, 7645 42,00
485 1540, 764,2 42,00
70 1268, 763.5 42,00
160 1088, 7637 4500
50 908, 7¢3.,4 42,00
40 727, 7632 42,00
«30 545, 762:6 42,00
2 361, 7617 42,00
10 180. 760.9 42,00
1 SUMHARY OF DAN SAFETY ANALYSIS
PFLAN 1 vovnsevnnrninen INITIAL VALLE SPILLNAY CREST TOF OF LAl
ELEVATION 754,99 795.00 73800
STORAGE 61, 6l. 73
OUTFLOW 0. 0. 199,

RATIO HAXIHUK HAXINUN  MAXIFU MAXIHUM  DURATICH TINE OF TIKE OF
oF RESERVOIR DEFTH STORAGE  OUTFLOW  OVER TOF  MAX CUTFLOW  FAILURE

FHF W.S.ELEV  QUER Ad AC-FT CFS HOURS HOURS HOGRS
1.00 759,81 1.3t 26 2185, .75 41,75 0.0
85 759,50 1460 el, 1397, 7400 21473 Gl
270 799,37 1,37 80, 1528, 7075 32,00 G0
+60 759.19 1,19 79, 1310, 7400 41,75 9.8¢
50 759.02 1,02 78, 1093, 973 43,75 0.C0
«40 758.75 W73 77, 973, 4,50 42,00 .00
+30 758,43 A5 75, 631, 3,08 1269 .06
«20 757470 0.00 72, 30, 0,00 32,25 ¢.09
10 736470 0.00 88, 215, 0,00 42,25 0.0C

EOI ENCOUNTERED,
4
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SRLETRIRITLIIEINIBIRAARRRNRRAR

Al

a2

A3

B 300

B! 3
J 4

N) B

K

Kl

H 1

P

T

W 2.4

X '105

K 1

|}

Y

1 i
$A 0

$£ 805.3

$¢ 830

$h 834

8 0

$8 50

8 90

8 S0

K 1

K1

Y

1 1
LCIY

Y7 0

Y7 420

K

Ki

! 1

P

T

W27

X =15

K 2

N

K 1

K1

Y

1 1
Y4 755
S 0

44 0
$E 700.9
88 755
$0 738

K 99

Cod V= =t e = g LN O N

LOKG FLN RESERY

NRI ¢ PA-00882

13

{

91
113

2

4’6
g40
2.7
1.3
820
820
820
820

ROUTING THRU REACH 2 - 3

o
80
590

W16
13

2

756

96
903
760

RUNDFF HYDRGCRAFH AT
ROYTE HYDROGRAFN TO
ROUTE HYOROCRAFH 10
RUNOFF HYDROGRAFH AT
CUMEINE
ROUTE HYZECORAFH 10

B¥ 07 w0

rJ (N -
3 r~ Lt O WL

-

1 el
FRANKLIN TKP.r CARBCN CTLETYs FA,

Fa LER ¥ 13-4

0

INFLOW HYDROGRAPH - RESERVOIR # 2 SUBAREA

142

RESERVOIR ROUTING -~ RESERVOIR ¥ 2

834.5
834.5
84,5

834.5

200
760
820

IHFLGW HYDROGRAFH -~ LOWG RUN RESERVDIR # 1 SUBAREA

142

COMBINE MYDRGGRAPHS AT RESERVDIR 4 3

RESERVOIR ROUTING - THRU LONG RUN RESERVOIR ¢ 1

758
499

PREVIEW OF SEQUENCE OF STREAM NETWGRA CALCULATIONS

FHS AT

[= S0 T I S SV 6 B ]



LOKG RUN REGERVOIR ND. 1 DAM  1axx
FRANKLIN TuF.» CARKON COUNTY: PA.
NDI $ PA-00832 PA DER $ 13-4

LONG RUM

JOB SPECIFICATION

N@ NHR  MMIN  IDAY IHR  IHIN HETRC  IFLT  IFRT
300 0 15 0 0 0 0 0 -4
JOFER NWT  LROPT  TRACE
5 ¢ 0 0

MULTI-FLAN ANALYSES TO BE PERFCRMED
NFLAN= 4 NRTIO= 1 LRTIO= 1
RTIOS= .50

o0 egtets 3843380191 SRV YI TS DT eTRI R

SUB~AREA RUNOFF COMPUTATION
IKFLOW HYDROGRAFH - RESERVOIR ¢ 2 SUZAREA

ISTAD  ICOMF  IECOM ITAPE  JPLT  JPRT  IRARE
i 0 0 0 0 ¢ 1

HYDROGRAPH DATA
IHYDS  JUHG TAREA  SNAF  TRSDA  TRSFC  R»
1 1 g1 0,00 1,07 0.0 O

PRECIF DATA

SFFE PHS Ré R12 k24 ka8 R72 f7é

HSTAR
0

KON

ISTAE IAUTO

0

0,00 22,30 113,00 123,00 132.00 142,00  0.00  0.0C

TRSFC CCMPUTED BY THE PROGRAM IS 800

LOSS DATA

! LROPT  STRKR  DLTKR  RTIOL  ERAIN  STRKS  RTIOK  STRTL  CHSTL  ALSHX  RVIWF

: 0 000 0,00 1.00 0,00 0,00 1,30 1,00 00

UNIT HYDRCGRAFH DATH
TP= 2441 CF= 43 NTA= 0

RECESSION LaTh
STRT@=  -1,30  ORCSN=  -.03  RTIOR= 2.6D

. 7, M, 5, 77, 98, 111, 104

"L 105, %, a€, 31, 7. , 57,

| 54, 50, 4. 4, 46, 37, 34, 3,

!' %5, 2, 22, 20, 19, 19, 5, 5,

:, 12, 11, 10, 10, 9, 8, . 7.

!_ b S 5, 5 4, 4, 4, 3

i 3, 3. 2, 2, 2, 2, 2, 2,
! 1, 1, 1, 1, 1 1,

1

0 END-OF-PERICD FLOW

MO.DA WR.MN PERIOD RAIN EXCS  L0SS  COKP O K0.DA HR.MN FERIOD &

0,00 0,00

UNIT HYDROGRAFH 76 END-OF-FERIOD ORDINATESy LAG=  Z.11 ROURZy CP= .37 V0L= 1,49

el 1

e Feera
o4 oo
304 &7
14, i3
74 o
3 3.
1 L

wIN  EXCS  LOSS  COMP G

SUM 20.B6 23.16 204D 944%E
( 649,70 588,00 614,00 1542.(8)

10




-~ HYDaGonnrt feus duww
1
N RESERVOIR ROUTING - RESERVOIR 4 2
™
1STAQ  ICOMP  1ECON  ITWPE JPLT JPRT  IHAME ISTAOE  IAUTO
2 1 0 0 0 0 1 0 ¢
-
ALL PLANS HAVE SAdE
ROUTING DATA
0L0ss  CLOSS AVG IRES  ISAHE 10PT IPHP LSTR
0.0 0,000 0,00 i 1 0 0 0
NSTFS  NSTDL LAG  AMSKK X TSk STORA ISFRAT
1 0 0 0.000 0,000 0.000 11, 0
SURFACE AREA= 0. 1, 5
CAPACITY= 0, 11, 19,
ELEVATION= 803, 830, 840,
CREL  SPWID coad EXPH  ELEVL COOL  CAREA EXPL
830.0 209 2.7 1.9 0.0 0.0 0.0 0.0
Dnfl [ATA
TOPEL coen EXFD DAMWID
§34.0 2,7 1.3 250, '
DA¥ EREACH DATA
BRRID b4 ELBM  TFRIL WSEL FAILEL
50, 1,00 820,00 229 BI0.0O 84,50
BEGIN DAM FATLURE AT 41,00 HOURS
FEAR DUTFLOW IS 1802, AT TIME 41,13 HOURS
DAM BREACH DATA
FRWID l ELSK  TFAIL WSEL  FAILEL
50, 1,00 820,00 +50 830,00 634,30
BEGIN DPAM FAILURE AT 41,00 HOURS
FEAK QUTFLOW IS 1343, AT TIKE 41,20 HOURS - 4

Did FEEACH DATA
BRUID 2 ELEA  WFAIL WSEL FAlLEL
504 1,06 820,00 1,00 836,40 E34.50

BEGIN [AM FAILURE AT 41.00 HOURS
PEAK QUTFLOW IS 1116, AT TIKE 41,33 HOURS
DAM BREACH IATA

BRWID I ELBM  Trall WEEL FRILEL
90, 100 820,00 2,00 830,20 334,50

BEGIN DAM FAILURE AT 41,00 KOURS

FEAN OJTFLOW IS 1025, AT TIME 41,75 ®JURS




b il

282380} 13683383043 IR beheesetee) F373 53 F¥IYVT
HYDROGRAFH ROUTING
ROUTING THRU REACH 2 - 3
ISTAQ  ICOMP IECON ITAFE  JPLT  JPRT  INAKE ISTAGE  lAUTO
3 1 0 0 0 0 1 0 0
ALL PLANS HAVE SAME
ROUTING DATA
0LOSS  CLOSS AVG  IRES ISAKE  I0PT  IPHP LSIR
0.0 0,000  0.00 1 1 0 0
NSTPS  NSTDL LAG  AMSKK X TSK  STCRA  ISFRAT
1 0 0 0.000 0,000 0.060 0. 0
NORMAL DEPTH CHANNEL ROUTING
GN(l)  GN(2)  ON(3)  ELNVT  ELMAX  RINTH SEL
L1000 40700 1000  760.0 820,000, (5000

CROSS SECTION COORDINATES--STAsELEV,STAJELEY--ETC

9,00 820,00 80,00 800,00 170,00 780.C0 310,00 740,00 52C.00 75G.00
420,00 780.00 590,00 B800.00 760,00 820.00
STORAGE 0.00 1,89 625 13.08 22,39 34,17 48,42 0017
131,53 159,01 189.18 221,99 257,58 295,56 3311 KRN
DUTFLOW 0.00 664,50 3307.61 8876.28  1B182.14  31956.2 037336 79544
212647,93  272019.15  339434,01  415225.29  499844,67  573170.87  6%6130.50  §05344.98
STAGE 760,00 763,16 766,32 769.47 772,63 77579 778,93 782,11
791,58 794,74 787.89 801,05 804,21 807,37 £10.33 813.08
FLOW 0.00 664,50 3307.81 8876,28  121B2.14  3i995.26  50373.58  79547.44
212647,93  272019.10  339454.01  415225.29  499644,67  D93170.87  496135.80  803364.98
MAXIMUM STAGE IS 7640
HAXIHUM STAGE IS 763.9
NAXIMUK STAGE IS 763.7
MAXIMUY STAGE IS 763.6
e poet)eaRs i 1y ERRANERY 1188512118
SUR-AFTA RUNUFF CCHPUTATICN
INFLOW HYPRGGRASH - LCHG RLW FCSLRVGIR § 1 SUiAREA
ISTR0 ICCKP  IECON  ITAPE  JRLT  UFRT Thait 150AEE InCT0
4 0 0 0 0 ¢ 1 0 G

116752448
F314687.43

spe Az

780,26
Qq. o
QdDeT

116762, 4%
931557443

106,74

L IR V)

16109782

1004915, 58

161000,08
1064715.08




e - e p————
LEERIEPNA ¢ kst bERRebet beR1080¢43 munng
SUB~AFER RUNCFF COHFUTATION
IKFLOW HYDROGRAFH - LOWG RUN RESERVOIR ¢ 1 SUEAREA
ISTAD  ICOMP  IECON ITAPE  JPLT  JFRT  InasE ISTACE 1400
4 0 0 0 0 0 1 0 G
HYDROGRAFH DATA
INYDG IUHG TAREA  SNAP  TRSDA  TRSFC RATIO  ISNON  ISAHE  LOCAL
i 1 46 0,00 1,07 0,00 0.000 ¢ { Y
PRECIF DATA
SFFE PH5 Ré R12 R24 R48 K72 R96
0,00 22,50 113.00 123,00 132.00 142,00  0.00 0,00
TRGFC COMPUTED BY THE FROGRAM IS ,800
LOSS DATA
LROPT  STRKR DLTRR RTIOL ERAIN  STRKS RTIOK STRTL  CNSTL  ALSMX  RTINP
0 0.00 0,00 1,00 0,00 0,00 1.00 1,00 05 0,00 G.00
UNIT HYDROGRAFH DATA
TP= 1,27 CPF= .45  KTA= O
RECESSIGH DATA
STRTG= -1.50  QRCSH= -«(3  RTIOR= 2,00
UNIT HYDROGRAFH 46 END-CF-PERIOD ORDIKATES, LAG=  1.28 HOURSy CP= .45 VCL= 1,00
3. 10, 20, 29, RHTS 36, 33 29. 204 23,
20, 18, 14, 14, 2. 1 9. g, 7+ 64
6| 50 4. 40 3. 3' 3. 2. 2' 20
2, 1. 1, 1. 1, 1, 1s 1, 1, 1,
0. 0. 0, 0. 0. 0.
0 END-OF-FERIOD FLOW
M0.DA HR.MM PERIOD RAIN EXCS LDSS  COMP Q H0.DA  HR.MN FERISD  RAIN  EXCS  LOSS ConfF @
Su# 25,56 23,16 .40 9031,
( 849000 988000 41000 27414
18388800844 920200081 pebepoRetd bVOPTaYeeY 132 TReSY
COMBINE HYDROGRAPHS
COMEINE HYDROGRAFHS AT RESERVCIR ¢ 1
ISTAG  1COMP  IECON  ITAPE JPLT JFRT  INAME  ISTRGE IWUTO
3 2 0 0 ¢ 0 1 0 0
1289303003 4 FERKRLEINNL (32330280141 1135204518 testivitie
HYGROWRAPH FOUTING
RECERVOIR ROUTING - THRU LCNG RUN FIZERVIF 4t
e
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1333380444 1883838544 bORPIRRPEEY 3328008 FY] 1¥2883 8294
HYDROGRAFH ROUTING
RESERVOIR ROUTING - THRU LONG RUN RESERVOIR # 1
ISTAQ  ICOMP  IECON  ITAFE JPLT JPRT  IMAME ISTAGE  TAUTO
b i 0 0 0 0 1 0 0
ALL FLANS HAVE SAHE
ROUTING [IATA
pLOSS  CLOSS AVG IRES  ISAME I0PT IFNP LSTR
0.0 0.000 0,00 1 1 0 0 0
NSTPS  NSTDL LAG  AMSKN X TSk STCRA  ISFRAT
1 0 0 0,000 0,000 0,000 ol, -1
STAGE 753,00 753.50 756,00 756.50 797,00 758,00 75850 759,60 759,50 7605
FLOW 0.00 34,00 95,00 176,00 272400 499,C0 479,00 1071,00 1376,00 247768
SURFACE AREA= 0, 3, 6. 10,
CAFACITY= 0. b1, 83. 232,
ELEVATION= 701, 755, 760, 780,
CREL  SPWID ccay EXFW  ELEVL COBL  ChREA £
753.0 0.0 0.0 0.¢ 0.0 0.0 0.0 0.0
oAd DATA
TOPEL £oan EXPD  DAHKID
733.0 0,0 0.0 Oy
FEAK QUTFLOW IS 1386, AT TIME 41,25 HOURS
PEAK QUTFLOW IS 1485, AT TIHE 41,50 HOURS
FEAK QUTFLOW IS 1347, AT TIKE 41,50 HOURS
FEAK QUTFLOW IS 1221, AT TIKE 41,75 KOURS
13883889331 1242395844 L R0 SRV KAXERKLL8y Y7333 ¢3¢%)
i

PEAK FLOW AND STORAGE (END GF FERIDM) SUMMARY FOR MULTIFLI PLAN-RATID ECTSO0RIZ COrEGTATIONS

OFERATICN

STATICY

FL

AREA

G4S IN CUBIC FEET PER SECOND (CUBIC METERS #23 SEriul:
AREA I SQUARE MILES (3GUARE NILLMETERS)

RATIOS WFELIED 10 FLLNS
PLAN RATIC 1
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PEAN FLOW AND STURAGE (tnw Ur FERIDDD SUm i FOR RUcilf Lo fundtnaieu iamine oo oot vanite
FLOWS IN CUBIC FEET PER SECOMD (CUBIC METERE FEX ZECCuE!
AREA IN SQUARE MILES (SGLARE KILCHETERS)

RATICS AFFLIED TG FLCWS
STATION AREA  PLAN RATIO 1

30
i ) 1 906,
¢ 2,38) ¢ 25.65)¢
2 906,
 25.65M
3 206,
{2585
4 906,
25,691
2 91 1 1430,
(236 ¢ 40.50)¢
2 1318,
(37,33
3 1103,
(31,23
4 1025,
¢ 29.03)¢
3 91 t 1341,
{ 2.36) (37,990
2 1245,
 35,29)¢
3 1134,
32,100
4 1025,

¢ 29,0204

4 16 1 212
( +41) ( 6,00)(
2 212,
(6,00
3 212,
C 6.00)¢
4 212,
6,00
9 1.07 1 1548,
¢ 2.77) (43,83
2 1451,
(41100
3 1332,
37,721
4 1215,
3442
b 1.07 1 1386,
( 277 ¢ 39.23)¢
2 1485,
2.08)
3 1347,
¢ 38,43
4 1221
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PLAN 1 L RN NN N
ELEVATION
STORAGE
QUTFLOW

RATIO HAXTHUN
OF RESERVOIR
PHF W.S.ELEV

50 834,51

PLAN 2 AN RN RN RN
ELEVATION
STORAGE
OUTFLOW

RATIO MAXTHUN
0F RESERVOIR
PHF W.S.ELEV

a0 834,91

PLAN 3)'0.00'000‘..'.
ELEVATION
STORAGE
OUTFLON

RATIO HAXTHUS
0F RESERVOIR
FHF ¥iS.ELEV

030 834,91

PLAN 4 (AR AR NN NN NN
ELEVATION
STORAGE
QUTFLON

RATIO HAXIHUK
OF RESERVOIR
PHF N.S.ELEV

OVER DA HC-FT ks HOURS HOURS HELAS
31 194 1116, 1.4 41,33 41,00
INITIAL VALUE SPILLUAY CREST TCr GF DAl
630,00 830,00 334.C0
1. 1. 5.
0, 0. 443,

SUKMARY OF DaM SAFETY ANALYSIS 1 £
INITIAL VALUE SPILLKAY CREST TGP OF DM
830,00 830,00 834.00
11, . 18,
0. 0, 443,

HAXTHUM  MAXIHUN  MAXINUN  DURATIOW TIKE OF TIHE OF
DEPTH STORAGE ~ OUTFLOW  OVER TOP  MaX CUTFLOW  FAILURE

QUER DAN HC-FT CFS HOURS HOURS HOLRS
) 19 1802, 1.3 11.13 41,00
INITIAL VALUE SPILLYAY CREST TOF OF LM
830,00 830,00 8344C0
11, 11, 18.
0. 0. 441,

KAXTHUM ~ MAXIMUM  MAXINUM  DURATION TIrE OF TIXE OF
DEFTH STORASE  QUTFLOW  OVER TOP  #aX OUTFLOW  FAILURE
OVER DA AC-FT CFS HOURS HOURS HCURS

) 19. 1343, 1,34 41,20 41,00

IHITIAL VALUE SPILLKAY CREST T0F GF De

830,00 830,00 §34.00
11, 11, 18,
0. 0. 443,

KAXIMUN  MAXTMUM  MAXIMUM  DURATICH THiE OF TIHE OF
DERTH STCRAGE  DUTFLOW  GOVER TOR  WAY QUTFLOW  FAILURE

HAXTHUN  HAXIMUM  HAXIMUM  DURATIOH TIHE OF |
DEFTH STORAGE  QUTFLOM  QVES TOF  MAX 0UTFLCW  Fall s
OVER AN AC-FT () HOURS HCLRS HULRS

31 19. 1025, 1,54 41,75 a1

PLit 1 STATICN 3

KAXTEUY MrX THUM TIHE
RATIO  FLOW/CFS  STAGESFT  HCURS

.50 1341, 764,041,729

—




FLan o winiault M

HAXTHUM KAXIHUM TIME
RATIO  FLOW,CFS  STAGESFT  HOURS

30 1243, 763.9  AL.&

PLAN 3 STATION 3

HAXTHUK MAXTIUN TIME
RATIO  FLOKICFS  STAGE,FT  HOURS

0 1134, 763.7 4L

PLAN 4 STATION 3

HAXTHUM HAXTHUN TIKE
RATIO  FLOW/CFS  STAGE,FT  HOURS

+30 10235, 763.6 AL
SUMKARY OF DA¥ SAFETY AWALYSIS

PLAN 1 sevnrnannnnsans IHITIAL VALUE SPILLUAY CREST TOF OF IWH
ELEVATION 754,97 755,00 758,00
STORAGE 61, 61, 73
QUTFLOW 0. 04 499,
RATIO HAXTHUM HAXIMUN  MAXTHUM  MAXIWud  DURATICN TIME OF
oF RESERVOIR DEPTH STORAGE  OUTFLOW  OVER TGP MAX DLTFLOJ
FHF §.S.ELEV  QVER DAM AC-FT CFS HOURS HOURS
V30 759,25 1,29 79, 1386, 9479 41,25
PLAH 2 sovnnrnonesnnns INITIAL VALUE SFILLMAY CREST T0P OF LAl
ELEVATION 754,99 755,60 798,80
STORAGE 81, 61, 73,
DUTFLOW 0. 0, 459,

Ratio HAXTHUM MAXIMUM  MAXIMUM  MAXIMUM  DURATION TIKE OF

OF RESERVOIR BEFTH STOR&CE  OYTELOW  CVER TOF  MAX QUTFLGH
PHF ¥.G.ELEV  CVER DAM AC-FT CFS HOURS BEURS
50 739433 1,33 80. 1485, 5475 41,50
PLAN 3 XA ER AR RN IN”IRL Vr‘iLUE SF“.LN’?‘!Y CREST TOF UF N
ELEVATION 58,99 755,00 758.00
STORACE &1, 61, 75
QUTFLCH 0. 0. 479,

FATIO HAY THUM KAXIHUN  MAKINUM MAKIEUN TURATION TIKE OF

0 RESERVOIR DEFTH STGRAGE CLTFLON  CVER T3P HAX GUTFLOW
s uf WS ILEV [VER DM HC-FT CFS HIURS HOLRS
: 79, 1,22 79. 1357, NIYH] 41,58

TIHE OF
FAILURE
HOURS

0,00

TIME CF
FRILURE
HOURS

Y

17




PHF WS LLEV
W50 759,22

PLAN 4'0"000’0}!).00
ELEVATION
STORAGE
QUTFLOW

RATIO FAXTHUK
OF RESERVOIR
FMF WoS.ELEV

30 759412

EQL ENCQUHTERED,

292

(R

(21 N

79'

IRITIAL VALLE

755,99

61,

0,
HaXIkud — MAXIHUM
LEFTH STCRAGE
OVER DAN HC-FT
112 79,

SPILiny CREST

1347, G073

755,00
610
0.

KRR TN FURATION
QUTFLOM  OVER TOP
£fs HOURS
1221' Ju5

0P OF DAK
758,00

73,

499,

TIHE OF
¥k CUTFLGY

ROUTS

41,75

U5ER Dan

/7
0.5
TIE OF
FeILURE
HOCRS
0.00
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GEOLOGIC REPORT

BEDROCK - DAM AND RESERVOIR

This area overlies the Long Run member of the Catskill Formation
which consists of alternating gray and red sandstone and red silt-
stone and shale, in fining upward cycles.

STRUCTURE

The structural grain in the area trends about N70°E. Fracturing
and jointing are well developed and closely spaced in the siltstones
and shales. The dip ranges from 45° to vertical.

OVERBURDEN

The overburden in the area south of the dam consists of alluvium
originating from Long Run. The remaining area is most probably
covered with residual soil originating from the parent bedrock.

AQUIFER CHARACTERISTICS

The Catskill Formation is a fair to good aquifer. The interstitial
porosity is low in the coarser rocks. The possibility of subsurface
seepage exists, but the extent depends on the localized lithology.

DISCUSSION

The Catskill Formation provides a good quality foundation for
structures. Shales and siltstones are subject to weathering when
exposed to water. Construction data indicates that the original

dam was placed on a gravel and sand layer above the rock formation.
Considerable leakage occurred. A cutoff wall was constructed at

the toe and in the sidehills to form a watertight curtain. This
curtain is not totally effective as evidenced by the existing

seepage downstream. The scepage is apparently through the foundation.

SOURCES OF INFORMATION

1. Epstein, J.B., et. al., 1974. Geology and Mineral Resources
of the Lehighton and Palmerton Quadrangles, Carbon and
Northampton Counties, Pennsylvania: Pennsylvania Geological
Survey A-195cd.

2, McGlade, W.G., et. al., 1972. Englneering Characteristics of
the Rocks of Tennsylvania:  Pennsylvania Geological Survey
EG-1.
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